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[57] ABSTRACT

A bar code reader comprises: a laser for projecting light; a
polygon mirror for scanning a bar code with light from the
laser; a way-in window allowing the reflecting light from the
bar code to pass therethrough; and a light receiving surface
including a photo diode. for receiving the refiecting light
through the way-in window and transforming the reflecting
light into an electrical signal. wherein the light receiving

surface 1s formed to take a rectangle corresponding to a
shape and a size of the way-in window, the light receiving

surface is placed apart from the way-in window, while
facing the way-in window. and no condenser lens is pro-
vided between the light receiving surface and the way-in
window.

15 Claims, 4 Drawing Sheets
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NONCOAXIAL BAR CODE READER
OPERABLE WITHOUT CONDENSER LENS

BACKGROUND OF THE INVENTION

The present invention relates to a bar code reader and a
casing for the bar code reader.

In the field of the bar code reader. designers are under an
intensive pressure of size reduction of the bar code reader.
The bar code reader comes in two categories, a coaxial bar
code reader and a noncoaxial bar coder reader. In the coaxial
bar code reader. a projecting light path is coincident in part
with a receiving light path. In the noncoaxial bar coder
reader, the former is not coincident with the latter. An

example of the noncoaxial bar coder reader is shown in FIG.
6

In FIG. 6. laser light L is emitted from a laser (light
projecting means) 100 to a polygon mirror (scanning means)
101. The polygon mirror 101 refiects the laser light 1. to abar
code B and scans the bar code with the laser light. Light 1.1
is reflected by the bar code B. gathered by a condenser lens
102. and incident on a light receiving means 103, for
example, a photo diode (PD). Thus, in the noncoaxial bar
coder reader. a light path of the laser light L. which is
emitted from the laser 100 and directed to the bar code B, is
different from a light path of the reflecting light L1, which
is reflected by the bar code B and directed to the light
receiving means 103. In the noncoaxial bar coder reader, the
dead zone caused by the light paths is smaller than that in the
coaxial bar code reader. Accordingly. the former is superior
to the latter in the size reduction of the bar code reader.

In the conventional art, the reflecting light L1 is gathered
by the condenser lens 102 as referred to above. Because of
this, the light receiving means 103 must be placed at a

location 20 to 30 mm apart from the recar side of the
condenser lens 102, as shown in FIG. 7. This fact hinders a
satisfactory size reduction of the bar code reader.

SUMMARY OF THE INVENTION

The present invention has becn made 1n view of the above
circumstances and has an object to further reduce the size of

a bar code reader.

According to a first aspect of the invention. there is
provided a bar code reader, wherein a light recetving surface

of light receiving means is formed to take a rectangle
corresponding to the shape and the size of a way-in window.

The light receiving means is placed apart from the way-in
window. while facing the way-in window. No condenser
lens is provided between the light receiving surface and the
way-in window.

Since no condenser lens is provided between the light
receiving surface and the way-in window, the light receiving
surface of the light receiving means may be located close to

the way-in window. Accordingly. the size reduction of the
bar code reader is realized.

According to a second aspect of the invention. there is
provided the bar code reader described above, wherein the
light receiving surface of the light receiving means is formed
to take a rectangle similar to the way-in window in shape
and size, and the light receiving means is placed apart from
the way-in window, while facing the way-in window.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view showing a bar code reader
according to a first embodiment of the present invention;

FIG. 2 is a cross sectional view showing a key portion of
the bar code reader:
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FIG. 3 is a cross sectional view showing the disturbance
light reaching the light receiving surface;

FIG. 4 is a cross sectional view showing a bar code reader
according to a second embodiment of the present invention:

FIGS. 5(a) to 5(c) are cross sectional views showing bar
code readers according to a third embodiment of the present
invention;

FIG. 6 is a view schematically showing a conventional bar
code reader; and

FIG. 7 is a cross sectional view including a condenser lens
and a PD.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The preferred embodiments of the present invention will
be described with reference to the accompanying drawings,

FIGS. 1 to 3 show a first embodiment of the invention.

In FIG. 1. a way-out window 2 and a way-in window J.
which are formed in a case 1 of a noncoaxial bar coder
reader, are arranged in a juxtaposition fashion. As shown in
FIG. 2, the way-out widow 2. which is provided with a filter
2a. allows laser light L1 from the polygon mirror 101 to pass
therethrough to the bar code. Incidently. the polygon mirror
101 receives laser light from a laser (projecting means). not

‘shown. and reflects the light while the polygon mirror rotates

for scan. The way-in window 3, which is provided with a
band-pass filter 3a, allows the reflecting light L1 refiected by
the bar code B to enter the inside of the case 1. through the
way-in window 3.

Within the case, a light receiving means 4 is placed at a
location slightly apart from the band-pass filter 3a of the
way-in window 3. while facing the band-pass filter 3a. The
light receiving means 4 may be constructed with an array of
a number of light sensing elements, e.g.. PDs. As shown in
FIG. 1. a light receiving surface 4a of the light receiving
means 4 is formed to have substantially the same shape and
size as those of the way-in window 3 that is rectangular in
shape. It is noted that no condenser lens is provided between
the way-in window 3 and the light receiving surface 4a. The
size of the way-in window 3 is s0 selected as to minimize the
adverse influence by disturbance light and guide the reflect-
ing light L1 to the light receiving surface 4a of the light

receiving means. The remaining construction of the bar code
reader is similar to the conventional art of FIG. 6.

As stated above, in the bar code reader, no condenser lens
is provided between the way-in window 3 and the light
receiving surface 4a. Accordingly, there is no need of
gathering reflecting light L.1. This leads to size reduction of
the bar code reader.

In the invention, no condenser lens is used, and the light
receiving surface 4a has a large size. Accordingly, distur-
bance light L2 is incident on the light receiving surface 4a
within a range defined by a large angle 0. It is likely to lead
to reduction of an S/N (signal/noise) ratio. To avoid this, the
light receiving surface 4a is put at a location apart from the
way-in window 3. A distance D from the front side 1a of the
case 1 to the light receiving surface 4a is approximately 10
mm in this embodiment. By so selecting the distance, the
angle 0 is small, so that the disturbance light L2 is hard to

reach the light receiving surface 4a. and the S/N ratio is not
reduced.

In this sense, it is preferable to provide a protruded
portion 3b extending to the front from the upper side of the
way-in window 3 that is opposite to the lower side thereof
closer to the way-out window 2. as shown in FIG. 4. With
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provision of the protruded portion. the angle 6 at which the
disturbance light L2 may be incident on the light receiving

surface is small. so that the disturbance light L2 is effec-
tively blocked.

In the embodiment mentioned above, the light receiving
surface 4a is formed to have substantially the same shape
and size as those of the way-in window 3. However, the light
receiving surface 4a may be formed to take a rectangle
corresponding to the shape and the size of the way-in
window 3. The light receiving surface 4a may be larger than
the way-in window 3 as shown in FIG. 5(a). In this case. the
shape of the light receiving surface 4a is somewhat different
from the way-in window 3 (that is. those shapes are not
similar).

In the invention. the wording “a rectangle corresponding
to the shape and the size of the way-in window 3” involves
the meamng of “a rectangle similar to the way-in window 3
in shape and size”. and further such a bar code reader that
the width W3 and the height H3 of the way-in window 3, and
the width W4 and the height H4 of the light receiving surface
da (F1G. 1) satisfy both the following inequalities (1) and
(2). and no condenser lens is provided is within the first
aspect of the present invention:

0.5W3IEW4=20W3 (1)

(2)

In the second aspect of the invention, the wording “a
rectangle similar to the way-in window 3 in shape and size”

involves at least a bar code reader which satisfies the
following two inequalities (3) and (4):

08WISW4=1.2W3
0.8H3=H4=1.2H3

0.5H3=H4=2.0H3

3)
{4)

Instead of the light receiving means 4 being located right
behind the way-in window 3 in the FI(G. 2, the light
receiving means 4 may be located obliquely behind the
way-in window 3 as shown in FIG. 5(5). The light receiving
surface 4a may be slightly slanted to the band-pass filter 3a
of the way-in window 3 as shown in FIG. §(c¢), although
those are parallel to each other in the above-mentioned
embodiment. Such a modification that the band-pass filter 3a
is substituted by a condenser lens with a filter, and/or a
condenser lens is located between the band-pass filter 3¢ and
the light receiving surface 4a. is also within the second
aspect of the invention. In this case, if the light gathering
effect is in excess of the amount of attenuation of the
reflecting light from the condenser lens, the resultant per-
formance is comparable with that in the case of using no
condenser lens.

As described above, in the present invention, the light
receiving surface for receiving the reflecting light from the
bar code is large. Accordingly. the condenser lens for
gathering the reflecting light may be omitted. With the
omission of the condenser lens. the light receiving surface of
the light receiving means may be located close to the way-in
window. Consequently. the size reduction of the bar code
reader is realized.

If the protruded portion is provided which extends to the
front from the upper side of the way-in window that is
opposite to the lower side thereof closer to the way-out
widow, the S/N ratio is improved.

What is claimed is:

1. A bar code reader comprising:

a case having a front-disposed face and a rear-disposed
face. said front-disposed face having a way-out win-
dow therein;
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light projecting means for generating a projectable light
suitable for illumination of a bar code;

scanning means, including a light source and a polygon
mirror disposed within said case. proximate to said
front-disposed face. for generating a scanning pattern
by scanning said projectable light from the light pro-
jecting means out of said case via said way-out win-
dow;

a way-in window disposed in said front-disposed face for
allowing reflected light from the bar code to pass
therethrough; and

light receiving means disposed within said case and
having a light receiving surface, for receiving the
reflected light through the way-in window and trans-
forming the reflected light into an electrical signal.
wherein the light receiving surface of the light receiv-
ing means is formed substantially as a rectangle cor-
responding substantially to a shape and a size of the
way-in window. the light receiving means is further
disposed a predetermined distance apart from the way-
in window but close to the front-disposed face in order
to determine an angle of light incident on said light
receiving means. while facing the way-in window, and
no condenser lens is provided between the light receiv-
ing surface and the way-in window.

2. The bar code reader according to claim 1. wherein

relationships between the way-in window and the light
receiving surface satisfy following conditions:

0.5 W3SW452.0 W3 and
0.5 H35H4=2.0 H3,

where W3 and H3 represent a width and a height of the
way-in window, and W4 and H4 represent the width and the
height of the light receiving surface.

3. The bar code reader according to claim 1, further

comprising:

a band-pass filter attached to the way-in window, wherein
the band-pass filter directly receives the reflected light
from the bar code and the light receiving means directly
recelves the reflected light from the band-pass filter.

4. The bar code reader according to claim 1. further

comprising:

a way-out window juxtaposed with respect to the way-in
window. the way-out window allowing the refiected
light directed from the scanning means to the bar code
to pass therethrough; and

a protruded portion extending from the front-disposed
face of said case and over an upper side of the way-in
window that is opposite to a lower side thereof closer
to the way-out window, for blocking disturbance light.

8. The bar code reader according to claim 1. wherein said
light receiving surface is angled with respect to said way-in
window.

6. A bar code reader comprising:

a case having a front-disposed face and a rear-disposed
face, said front-disposed face with a way-in window
and a way-out window formed proximately therein;

light projecting means for generating a projectable light;

scanning means, including a light source and a polygon
mirror disposed within said case, proximate to said
front-disposed face, for generating a scanning pattern
by scanning light projected from the light projecting
means;

said way-in window allowing reflected light from a bar
code to pass therethrough; and
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light receiving means disposed within said case and
having a light receiving surface, for receiving the
reflected light through the way-in window and trans-
forming the reflected light into an electrical signal,
wherein the light receiving surface of the light receiv-
ing means is formed substantially as a rectangle similar
to the way-in window in shape and size. and the Light
receiving means is further disposed a predetermined
distance apart from but proximate to the way-in
window. while facing the way-in window 1n order to
limit an angle of light incident on said light receiving
means.

7. The bar code reader according to claim 6. wherein
relationships between the way-in window and the light

receiving surface satisfy following conditions:

0.8 W3=W4=1.2 W3 and
0.8 H3=H4=1.2 H3,

where W3 and H3 represent a width and a height of the
way-in window. and W4 and H3 represent a width and a
height of the light receiving surface.

8. The bar code reader according to claim 6. wherein no
condenser lens 1s provided between the light receiving
surface and the way-in window.

9. The bar code reader according to claim 8, further
comprising:

said way-out window being juxtaposed to the way-in

window. the way-out window allowing the reflected
light directed from the scanning means to the bar code
to pass therethrough; and

a protruded portion extending from the front-disposed
face of said case and over an upper side of the way-in
window that 1s opposite to a lower side thereof closer
to the way-out window, for blocking disturbance light.

10. The bar code reader according to claim 6. further

comprising:

a way-out window juxtaposed with respect to the way-in
window, the way-out window allowing the reflected
light directed from the scanning means to the bar code
to pass therethrough; and

a protruded portion extending from the front-disposed
surface of said case and over an upper side of the
way-in window that is opposite to a lower side thereof

closer to the way-out window, for blocking disturbance
light.
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11. The bar code reader according to claim 6. further

comprising:
a band-pass filter attached to the way-in window, wherein
the band-pass filter directly receives the refiected light

reflected by the bar code and the light receiving means
directly receives the reflected light from the band-pass

filter.

12. The bar code reader according to claim 6. wherein said
light receiving surface is angled with respect to said way-in
window.

13. A bar code reader casing for a non-coaxial bar code
reader, said casing having a front-disposed face and a
rear-disposed face. said case having therein a light receiving
surface for receiving light reflected from a bar code and
transforming the reflected light into an electrical signal. the
bar code reader casing comprising:

a way-in window in said front-disposed face for allowing
the reflected light from the bar code to pass
therethrough, wherein the way-in window is formed
substantially as a rectangle corresponding to a shape
and a size of the light receiving surface, and a light
channel defined by a wall which is normal to said
way-in window and having oppositely disposed ends.
said way-in window defining an opening at one of said
ends and said light receiving surface being disposed at
an opposite end of said light channel. said light channel
being sized to direct wanted light to said light receiving
surface and to reject unwanted light. and further com-
prising
a way-out window in said front-disposed face and

juxtaposed to the way-in window, the way-out win-
dow allowing the reflected light directed to the bar
code to pass therethrough.

14. The bar code reader casing according to claim 13,

further comprising:

a protruded portion extending from said front disposed
face of said case over an upper side of the way-in
window that is opposite to a lower side thereof closer
to the way-out window. for blocking disturbance light.

15. The bar code reader according to claim 13, wherein

said light receiving surface is angled with respect to said
way-in window.
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